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(54) Method and plant for producing a plurality of different tyres 



(57) A method for production on the same line of 
production of a plurality of tires having different features, 
distributed in at least two separate series, each of iden- 
tical tires, one series differing form the other series by at 
least one structural or dimensional feature of the cited 
different tires, comprising the following productive steps: 

subdividing the number of tires (1) comprised in 
each series into a plurality of lots constituted of a 
predefined number of tires, wherein the number of 



tires contained in the lot is smaller than the number 
of corresponding green tires (2) which can be pro- 
duced on said line in the space of 24 hours; 

producing the aforementioned plurality of tires (1) in 
intermittent mode, in arrangements of successive 
lots, alternating the production of one lot of green 
tires belonging to one predetermined series with 
the production of another lot of green tires belong- 
ing to a different series. 
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Description 

The present invention refers to the production of 
tires, referring in particular to a method of production of 
a plurality of tires and to a related system for their pro- 5 
duction. 

A tire for vehicle wheels is known to be constituted 
of an internally hollow torus-shaped structure formed of 
a plurality of components, and primarily of a textile or 
metal carcass exhibiting two beads, each bead defined 10 
along a circumferential radially inner border of the car- 
cass and intended for anchoring the tire to a corre- 
sponding mounting rim. It is additionally comprised of at 
least one pair of annular circumferentially inextensible 
reinforcement rings, called cores, introduced into said 15 
beads, at least one core per bead. 

Such carcass is composed of a support structure 
comprising at least one ply of rubberized fabric, rein- 
forced with thin textile or metal cords, running along axi- 
ally from one bead to the other, which presents the 20 
actual borders of each one turned back radially toward 
the exterior around the corresponding core. 

In tires of the aforementioned radial type the thin 
cords as described are arranged substantially in layers 
encompassing the axis of rotation of the tire. 25 
In the crown of such a carcass are arranged an annular 
superstructure, called a belt or breaker, normally com- 
posed of one or more layers of rubberized fabric, 
wrapped in an arrangement of overlapping reciprocal 
superimposition to define a so-called "belt assembly," 30 
and a tread band of elastomer material, wound around 
the belt assembly, printed with a design in relief and 
intended for rolling contact of the tire on the road. In 
addition, two sides are arranged on the carcass, in axi- 
ally opposite lateral arrangements, and they are of elas- 35 
tomer material, each extending radially toward the 
exterior from the external border of the relevant bead. 

According to the kind of carcass structure intended 
for the tire, the terminal margins of such sides are 
applied on the plies of the carcass in such a manner as 40 
to be enclosed between these plies and the opposing 
lateral borders of the tread band (arrangement called 
"bottom-sidewalls") or else are applied directly superim- 
posed on the opposing lateral borders of the tread band 
itself (arrangement called "top-sidewalls"). 45 

In "tubeless" tires, air chambers are not used, and 
the internal surface of the carcass is covered with a 
"liner", in other words one or more strata (layers) of air- 
impermeable elastomer material. Finally, the carcass 
can be made up of other elements, that is, borders, 50 
pads and filling, according to the specific intended use 
of the tire. 

As it is known, in the making of tires of the cited 
type, the procedure generally includes four phases : a) 
preparation of the mixtures or compounds, b) realization 55 
of the separate components, or semimanufactured arti- 
cles, c) assembly in succession of several components 
to obtain a raw carcass, d) vulcanization of the carcass 



with simultaneous molding of the design on the tread 
band. 

For such a purpose, it must be pointed out that a 
tire presents a plurality of chemical-physical, structural, 
dimensional and of appearance features , and the 
entirety of these features characterizes one particular 
model of tire. Chemical-physical features are those 
being brought together to define the type and the com- 
position of materials, for example the proportional for- 
mulas of the various compounds being used. Structural 
features are those which define the number and type of 
components, and their reciprocal positioning in the 
structure of the carcass. The dimensional features refer 
to the geometric measurements and to the linear profile 
of the tire on the cross-section (external diameter, chord 
or maximum width, 

height of the sides, and their relationship, that is, the 
cross-section ratio) and are those references which 
hereinafter are simply indicated as "size." The charac- 
teristics of the appearance are constituted of the tread 
design, the ornamental motif and the various words or 
distinctive symbols reproduced on the sidewalls of the 
tire, and in the following description are indicated as 
"tread design." Variations of the chemical-physical fea- 
tures impact on the procedures and on the machinery 
used for preparation of the compounds. Variations of the 
structure impact on the selection of materials for rein- 
forcement, on the type, number and dimensions and 
positioning of the semimanufactured articles and 
involve processes, machinery and devices the manufac- 
turing process, while variations of the features of dimen- 
sions and appearance always require changing of the 
vulcanization molds. 

It is important to show how the production of a plu- 
rality of different tires makes up a set of costs which 
become progressively higher as the number and variety 
of models of tires to be produced increases : in particu- 
lar, it is necessary to intervene in the processes and/or 
on the production systems of the compounds to allow 
the production of components with new and different 
chemical -physical features, and in the systems of pro- 
duction of semimanufactured articles to change the 
sizes. Then the requirement arises for change of the 
operational sequence (different methodology of assem- 
bly) and/or of the devices and of the regulation of the 
machinery for manufacture any time the structure 
and/or the size of the tire to be manufactured is 
changed. Finally, it is necessary to supply and arrange 
and position at least one vulcanization mold for each dif- 
ferent couple of "tread design -tire size." 

All this raises further costs sustained by purchase 
of molds of various sizes and with various tread 
designs, and of different devices, costs for lack of satu- 
ration of the same, losses of productivity by down 
machinery (a change of process or of the devices gen- 
erally involves a down machinery), and discarding of 
materials. For example, in the case of continuous pro- 
duction of components, as a result of the stopping of the 
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machine of the systems downstream in the process 
and/or the change of features of the components, 
excess production is generated which often must be dis- 
carded, given that it cannot be reused. 

Because of the aforementioned drawbacks, it is s 
clear that production of a great variety of tire models on 
the same line of production is generally not to be recom- 
mended by expert in the art, who must pursue the 
objective of minimizing costs; as aforementioned, such 
an objective is incompatible with frequent changing of 10 
the devices and modification of the processes for pro- 
duction. 

In fact, when the volumes of sale of any single 
model are sufficiently high, actually doubling the pro- 
duction systems, it is possible to produce a different 15 
model in continuum on each system, thus minimizing 
the aforementioned drawbacks. 

Nevertheless, even when the volumes of sales fore- 
seen for certain models are not particularly high, for 
example on an annual basis, it is preferable in any case 20 
immediately to realize the continuous whole production 
of at least one year to contain the cost of production of 
said model. Clearly, this system can cut into the quality 
of the product sold and leads to detrimental storage 
costs, as the products remain stored for a long time. 25 
Besides, the selling risk is increased, for example in 
terms of the possible unexpected rapid obsolescence of 
the product, and adds incrementally to the financial 
costs for storage of capital tied up with the unsold stock 
of the product and to the saturations with use of the 30 
molds which are used solely for the restricted period of 
time necessary to deplete the volume in stock. 

To still further minimize costs of production, the 
state of the art insists upon the use of machinery of pro- 
gressively higher speed and which can be arranged in 35 
such a manner that each individual tire is produced in 
the least time possible, obviously with equal or better 
quality of the finished product. 

Thus, systems with high capacity of production in 
terms of pieces produced per unit of time have been 40 
realized, adopting machinery for their manufacture hav- 
ing a reduced possibility of modification (that is, with the 
capacity to produce only a limited variety of models of 
tires), but which maximize the production in terms of 
great numbers of tires with identical structural features. 45 
Purely as an example, in the more modern systems it is 
possible to speak of a productivity equal to two green 
tires per minute. 

In essence, the problem of producing a limited 
quantity of tires in a vast plurality of different models in 50 
an economical manner simply still cannot be solved. 

The Applicant has instead addressed the problem 
of producing a plurality of tires subdivided into a great 
number of models having various different features, in 
particular different structural and/or dimensional fea- 55 
tures, in other words the problem of realization of a line 
of tire production which furnishes the most diverse 
selection of various models at minimum cost. 



It is clear that, as compared with tires produced in 
their entirety in a certain unit of time, the quantity of tires 
of one single model diminishes in proportion to the 
number of different models produced. 

The Applicant has assumed that to resolve such a 
problem, results are not obtained particularly conven- 
iently with a production process and machinery with 
high capacity of production in terms of identical pieces 
produced per unit of time but instead the manufacturer 
could preferably emphasize the flexibility of the process 
and the machinery, that is, emphasize the capacity to 
minimize the time required for changing devices and for 
controls which allow the production of a high number of 
tires of different structure and dimensions. 

Studying the process of production of a plurality of 
tires once again, from the production of the components 
to consignment of the tire to storage for eventual distri- 
bution, the Applicant has found that the most critical 
points of the process are connected with : i) the phase 
of changing of the devices (extrusion die for extruders, 
drums and other fittings for manufacture of the green 
tire, molds for the vulcanization) and more in particular 
with the selection of the best moment within the process 
of production during which to effect such changes; ii) 
the costs of storage, in terms of the more the range of 
models is differentiated, the greater the quantity of prod- 
uct which must be held in storage (a predetermined 
number of pieces for each model being offered) and iii) 
the financial costs to immobilize capital relative to the 
number of molds being used. 

The Applicant has surprisingly found that if the nor- 
mal production of a series of tires is subdivided into a 
plurality of small lots of tires having the same dimen- 
sional and structural features and if said lots are pro- 
duced in succession, alternating lots of various tires, 
then when the number of tires present in any lot is ade- 
quately proportioned, the productivity and the costs of 
the entire process are not negatively influenced. In fact 
the result is the advantage of being able to distribute the 
production of a series of tires, the tires being equal to 
one another, in a unit of time selected as desired, 
greater than that demanded for the continuous manu- 
facture of corresponding green tires, reducing to a mini- 
mum or completely eliminating the stock of products to 
be stored. In fact, the lots of each model of tire are pro- 
duced only from time to time when they are already 
required by the market, and the lots remain in storage 
only the time necessary for organization of the distribu- 
tion. It is also possible to minimize the necessary mold 
stocks. 

This has provided the advantage of also rendering 
economically convenient the production of small series 
of tires, for example 1200 pieces per year, which can be 
subdivided into more lots produced in such an intermit- 
tent manner during an interval of time of any desired 
length, for example 100 tires per month for 12 months. 

In its primary aspect, the present invention refers to 
a method for distribution of the production of a series of 
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tires, structurally or dimensionally equal to one another, 
in a time period (time of production) of greater value 
than that time period (time of preparation) required for 
making the green tires , comprising the following 
phases: preparation of the semimanufactured articles 5 
necessary for the making of said series of tires; assem- 
bly of said semimanufactured articles to make up as 
many green tires as correspond to said series; and vul- 
canization of said green tires in corresponding vulcani- 
zation molds, thus to realize the tires of said series, the w 
method being characterized in that it comprises the 
floowing steps: 



In another of its aspects, the present invention 
refers to a method of minimizing the number of vulcani- 35 
zation molds required to produce a predetermined 
quantity of tires, all equal each other, comprising the fol- 
lowing phases: preparation of the semimanufactured 
articles necessary for the manufacture of said quantity 
of tires; assembly together of said semimanufactured 40 
articles for the manufacture of as many raw carcasses 
as correspond to said quantity; vulcanization of said raw 
carcasses in vulcanization molds, so as to realize tires 
in said predetermined quantity; the method being char- 
acterized by the following : 45 



In accordance with a further different aspects, the 
present invention refers to a method for the production 
on the same line of production of a plurality of tires of 
various characteristics, distributed in at least two sepa- 
rate series, each a series of identical tires, each serie 
differing from the other series in terms of at least one 
structural or dimensional feature of said various tires, 
comprising the following production steps: 

prepositioning on the machinery of said line the 
devices connected with the production of a prede- 
termined serie of tires; 

producing, on the machinery for preparation of 
semimanufactured articles of said line, the semi- 
manufactured articles necessary for the production 
of the tires belonging to said predetermined serie; 
assembling on the manufacturing machines for said 
line, in reciprocally alternating arrangement, of said 
semimanufactured articles to form as many raw 
carcasses as required for said serie; 
vulcanization of said raw carcasses on the machin- 
ery for vulcanization of said line comprising vulcan- 
ization presses, each provided with at least one 
vulcanization mold, so as to realize the tires of said 
predetermined series; 

substitution of at least part of said devices with that 
relating to a different serie of tires; 
repetition of the production steps of said method for 
each series of said plurality of tires, 
the method being characterized in that it comprises 
the further production steps of: 
subdividing of the number of tires comprised in 
each series into a plurality of lots each comprising a 
predetermined number of tires, where the number 
of tires contained in the lot is smaller than the 
number of corresponding green tires able to be pro- 
duced on said line in the frame of 24 hours; 
production of said plurality of tires in successive 
lots, alternating the production of a lot of green tires 
belonging to one predetermined series with the pro- 
duction of a lot of green tires belonging to a different 
series. 

As already said, the production in lots also allows 
savings in the cost of purchase of the molds. In fact, with 
this methodology of production it is convenient to use a 
limited number of identical molds, preferably no greater 
than 10, advantageously no greater than 8, more prefer- 
ably no greater than 6, and even more preferably no 
greater than 4. The Applicant has found particularly 
advantageous the selection of a number of molds equal 
to or less than 2, also for quantitative considerations, 
preferably for up to 48,000 tires per year, that is, produc- 
ing at the maximum one lot of tires which are identical 
for that day for each day of production. 

In addition, it has been found convenient to control 
the minimum number of tires contained in one lot, pref- 
erably on the basis of the following factors: 



manufacturing said raw carcasses intermittently, 
alternating the manufacture of one lot of raw car- 
casses, a submultiple of said predetermined quan- 
tity, with the manufacture of raw carcasses for other 50 
tires of different structural or dimensional features, 
up to the depletion of said predetermined quantity, 
vulcanization of one lot of raw carcasses in one or 
more identical molds, the number of said identical 
molds in simultaneous use being smaller than the 55 
number of molds necessary for vulcanization within 
a predetermined time of the quantity of raw car- 
casses manufactured in the same time period. 



to subdivide the number of tires contained in said 
serie into a group of blocks of tires wherein the 15 
number of tires contained in each block is essen- 
tially equal to the ratio between the tires contained 
in said serie and the days included in said produc- 
tion time period, 

to subdivide the number of tires contained in said 20 
serie into lots of tires where the tires contained in 
each lot do not exceed the number of tires able to 
be produced by one single vulcanization mold in the 
time period of one day, 

to make said raw carcasses in an intermittent man- 25 
ner, alternating the manufacture of one lot of raw 
carcasses with the manufacture of other raw car- 
casses having different structural or dimensional 
features, the number of lots manufactured daily 
being equal to the ratio between the number of tires 30 
contained in each block and the number of tires 
contained in each lot. 
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time limit for storage of the semimanufactured arti- 
cles, preferably assumed to be equal to 8 hours so 
as to limit the loss of adhesiveness of the various 
components, which could require further adjust- 
ment of the settings of the manufacturing machin- 
ery; 

time limit for accumulation of the green tires, 
assuming no greater than 24 hours so as not to 
compromise the quality of the green tires and so as 
to limit the accumulation of said green tires on the 
devices for holding and transferring the raw car- 
casses, for transfer to position for vulcanization; 
time necessary to execute the slowest production 
step: in the process and with the systems according 
to the invention this step is the vulcanization which 
requires a time preferably of between 10' and 35', 
averaging about 15', to execute the operation; 
economic burden of down machinery for changing 
of the devices in one typical day. 

It has been found that, preferably, the number of 
tires contained in one lot is comprised between 30 and 
150 and still more preferably comprised between 90 and 
100 tires. 

In another and different aspect, the present inven- 
tion refers to a system comprising at least one line of tire 
production, for the production of a plurality of tires hav- 
ing various features, distributed in at least two separate 
series, each serie of identical tires, one serie differing 
from the other serie by at least one structural or dimen- 
sional feature of said different tires, each line of produc- 
tion comprising means for the preparation of the 
semimanufactured articles necessary for the production 
of said tires, means for the reciprocal assembly of said 
semimanufactured articles to constitute raw carcasses 
of said tires and means for the vulcanization of said raw 
carcasses in corresponding vulcanization molds, char- 
acterized in that said means of vulcanization do not 
comprise groups of 10 or more molds equal to one 
another. Preferably, in each line of tire production the 
aforementioned means for the assembly of said semi- 
manufactured articles comprise one single machine for 
the manufacture of the raw carcasses. 

It has been found preferable that the means for 
preparation of the semimanufactured articles and the 
means for the vulcanization of the green tires are com- 
mon to a plurality of separate lines of tire production. 

In one of its further aspects, the invention proposes 
a system for the production of tires comprising at least 
one line of production in which the means for vulcaniza- 
tion corresponding to each line of tire production do not 
comprise groups of more than two molds identical to 
one another. 

In another and different aspect, in the system 
according to the invention the means for vulcanization 
comprise exclusively molds which are different from one 
another. 

The present invention will be described in greater 



detail in the following, as a nonlimiting example, with ref- 
erence to the embodiments as represented in the 
attached drawings, in which: 

5 Figure 1 shows the cross section of a traditional 

tire; 

Figure 2 shows the basic diagram of a system of 
tire production according to the invention. 

10 Figure 1 shows a traditional radial tire for vehicle 
wheels, indicated in its entirety as 1 . 

Tire 1 comprises a toroidal, hollow carcass, includ- 
ing a central crown portion 3, from the borders of which 
separate two sidewalls 4, 5, directed radially toward the 

15 sidewalls, terminating in annular zones which are very 
rigid, usually called beads, reinforced with at least one 
pair of bead cores 6. 

The support structure for said carcass comprises at 
least one reinforcement ply 2a of which the opposite lat- 

20 eral skirts 2b, 2c are turned back, preferably from the 
interior toward the exterior, each one passing around a 
corresponding core. 

To the external perimetral border of each core 6 is 
applied an elastomeric filler 8 which occupies the space 

25 defined between the reinforcement ply 2a and the 
respective lateral skirts 2b, 2c of reinforcement ply 2a. 

As aforementioned, the axially facing zones of the 
tire comprising said cores 6, and their fillers 8, form the 
so-called beads, indicated in their entirety with 9 and 10, 

30 intended for anchoring of tire 1 on a corresponding 
mounting rim 1 1 of the wheel of a vehicle. 

A belt structure 12 can be coaxially associated with 
said carcass structure 2 and belt structure 12 can com- 
prise two or more layers of rubberized fabric strips 13 

35 realized by means of thin textile or metal cords incorpo- 
rated in a sheet of compound. 

A tread band 1 4 is attached to belt structure 1 2 and 
the ground is in contact with tire by means of said tread 
band. 

40 The tread band 1 4 comprises a plurality of incisions 
25 and grooves 16, 17, 18 which delimit a correspond- 
ing plurality of ribs and/or blocks 15, and all together 
define a tread design. 

The general structure of the tire just described is 

45 long and well known by the skilled in the art so that it 
would be useless to go into greater detail: it is to be 
noted simply that the same tire structure can comprise 
many other structural elements such as for example 
reinforcement borders in the beads, filling pads under 

so the estremities of the belt structure, liner 7 on the ply of 
the carcass, in radially internal arrangements, and other 
fittings also, in relation to any specific model of tire. 

Traditionally the process of manufacture of a tire, 
and more precisely the process of assembly of the sem- 

55 imanufactured articles, comprises two successive 
phases, which will be generally already known. They 
are to be found for example in Italian Patent No. 
1 .236.885. 
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During the first phase, by means of a suitable drum 
used for manufacture, preferably of the rigid and col- 
lapsible type, the carcass is prepared in the form of a 
cylindrical sleeve, without the belt and tread, with the 
sidewalls preferably opened out toward the exterior; in 5 
the second phase the sleeve is shaped torically on a 
suitable expansible drum used for shaping, and the belt 
structure and the tread band are applied to the crown of 
the same, preferably having been pre-assembled at 
some point apart, through a specific auxiliary manufac- w 
turing drum, and the sidewalls are folded back axially 
toward the interior, on the raw carcass. All of the semi- 
manufactured articles necessary for the manufacture of 
the green tire are fed into the manufacturing system by 
means of feeding devices associated with the building 15 
machine. 

These two phases can be executed on the same 
building machine or on two separate machines respec- 
tively for the primary and the secondary phases. For the 
scope of the present invention are also considered the 20 
two separate machines, as constituting one single man- 
ufacturing machine. Still, for the scope of the present 
invention, any individual manufacturing machinery pref- 
erably comprises one single line of tire production. 

With reference to Figure 2, a system of production 25 
is indicated in its entirety with 20, which functionally 
subdivides into 3 principal areas : one area 100 for pro- 
duction of the semimanufactured articles, one area 200 
for manufacture or assembly of the semimanufactured 
articles and one area 300 for vulcanization of the green 30 
tires. 

At least one cutter 1 1 0 is within the area 1 00, as are 
also an extruder arrangement 120 to produce tread 
bands, an extruder arrangement 130 to produce side- 
walls and fillers, and a calender 140 to produce liners. 35 
Use of extruder arrangements advantageously allows 
for simultaneous extrusion of different components. 

The cutter has the task of cutting thin strips of the 
sheets of rubber formed from the component production 
system for the feed of extruder arrangements 120 and 40 
130 and calender 140, which produced articles are then 
preferably collected on a spool. 

Alternatively the aforementioned produced semi- 
manufactured articles are fed directly into the manufac- 
turing systems. 45 

In the same area can also be present systems for 
rubberizing fabric and the ply-cutting machines which 
produce the plies of the carcass, the belt layers and 
other semimanufactured articles in the form of continu- 
ous ribbons, these too preferably collected on spools. so 

Preferably, each spool contains ribbons of appropri- 
ate length to allow production of a predetermined 
number of tires having identical structural and dimen- 
sional features. 

However, these semimanufactured articles of rub- 55 
berized fabric can be produced in other areas, even in 
other plants, and the spools of product can be trans- 
ported directly to the area of carcass manufacture. 



It is functionally part of the same area, even when it 
is preferably located elsewhere in a physically separate 
zone, the system of core manufacture. 

In the area 200 are found three manufacturing sys- 
tems 210, each of which has the capacity to assemble 
the semimanufactured articles produced in area 100 
and the other semimanufactured articles, produced tra- 
ditionally in various areas of production, into one car- 
cass 2. A zone 240 is used for the handling and 
placement of the replacing tools of the manufacturing 
system 210. A system of placement and movement 230 
provides for transfer of carcasses 2 from manufacturing 
area 200 to vulcanization area 300. 

A plurality of presses 330 are located in vulcaniza- 
tion area 300, with the respective positioning for vulcan- 
ization, assisted by a common device for removing the 
cured tires, the entirety indicated as 320. A furnace 310 
allows for preheating of the vulcanization molds for 
immediate use as soon as its mounting on the relevant 
press. The vulcanization presses present either one or 
two postings for vulcanization and each vulcanization 
posting is equipped with a mold separable in at least 
two parts to allow for the loading of the green tire and 
the removal of the vulcanized tire. For purposes of the 
example there are presented 16 presses, each one with 
a pair of postings vulcanization, for a total of 32 availa- 
ble postings. 

An inflatable curing bag of elastomeric material 
works in the traditional manner inside the mold. 

It is important to clarify that one single mold can be 
used to mold only one predetermined tread design 
and/or one predetermined pair of sidewalls for one pre- 
determined tire size. 

There are also present, but not shown, primary 
moving devices to carry the molds from preheating fur- 
nace 310 to the press, for assembly in succession in the 
designated position for the vulcanization, and vice 
versa. Other devices for movement feed the green tire to 
the position for vulcanization and, once vulcanized, 
transfer the tire from the vulcanizing machinery to a 
quality control area. 

Coming now to describe the cycle of production of 
a tire, it is important to remember that one particular 
model of tire is characterized by a predetermined plural- 
ity of features, and that, consequently, the individual 
components must be realized from time to time in a dif- 
ferent manner in accordance with the model of tire in 
which they will be eventually assembled. 

In one area not shown in Fig. 2 are prepared, in a 
known manner, sheets of compounds which will be 
used to produce some types of components. Still in a 
known manner, each of these sheets becomes cut by 
cutter 1 10 into thin strips so as to be able to be fed in an 
adequate manner, according to the type of compound 
the extruder assemblies 120 for the manufacture of the 
tread band 14, or the extruder assemblies 130 for the 
manufacture of sidewalls 4, 5, and of the fillers 8 or the 
calender 140 for the manufacture of the rubber sheets. 
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Besides, the corresponding fittings are mounted on 
extruder assemblies 120 and 130, which are for exam- 
ple extrusion dies, and there is carried out the control of 
the parameters of operation, including the rotation 
velocity of the extrusion screws on the extruder assem- 5 
blies or the rotation velocity of the cylinders and the dis- 
tances center to center of the cutters limiting the width 
of the liners on calender 140, in such a manner as to 
obtain components adapted to the model of tire which is 
desired in the production. 10 

The graphic symbols used in Fig. 2 indicate roughly 
the bodies of the extruder assemblies 121, 122, 123, 
131, 132, the extrusion dies 124, 133, the basins 125, 
134 for collection and cooling of the extruded product, 
the group of cylinders 141, the table 142 for collecting 15 
and cooling the liners, and the spools 126, 135, 143 for 
storage of semimanufactured articles. 

One example of production of components for co- 
extrusion is described in the pending Italian Patent 
Application No. MI97 A/000 764 which illustrates the 20 
process and related system for extrusion of tread bands 
constituted of three different compounds. 

In particular, such a system comprises a preshap- 
ing device arranged on the common extrusion opening 
of three extruders, closed by an extrusion die for the 25 
tread band. The tread band is produced directing two 
components, primary and secondary, to the extrusion 
opening, across extrusion paths defined by correspond- 
ing preshaping channels existing in the preshaping 
device. An auxiliary channel is also present in this so 
device, and the terminal part of such a channel flows 
together perpendicularly in the course of extrusion of 
the primary and secondary compounds, in proximity 
with the extrusion opening. 

A third component, directed into said auxiliary 35 
channel, becomes distributed homogeneously, with a 
smearing effect, under the bottom surface of the tread 
band which crosses over the extrusion die. 

Tread band 14, sidewalls 4 and 5, fillers 8 and liner 
7 are therefore produced in the form of continuous strips 40 
which are collected on spools for simpler storage and 
subsequent distribution to the manufacturing machines. 
In a different area, not shown in Fig. 2, still in traditional 
manner, are produced other components, including the 
plies 2a of the green tire and the belt layers 1 3, realized 45 
by thin textile or metal cords incorporated in a sheet of 
compound, all collected on corresponding spools, and 
cores 6, which are also preferably already assembled 
with a suitable filler 8. 

It is to be emphasized that the various semimanu- so 
factured articles, in particular those produced on extrud- 
ers and calenders, can be fed directly to the 
manufacturing assembly without passing through the 
intermediate storage phase, particularly on spools : this 
situation does not substantially modify the method of 55 
production of tires according to the invention, which will 
be established in the following, but will be able to include 
variations with respect to the process with storage when 



necessary with regard to the choice of sequence of 
models and of the relative lots of tires in production, to 
achieve optimization of the flow of materials and of the 
productive process. 

The phase of carcass manufacture is known and 
has already been briefly described in the above. It has 
already been stated that the system of tire production 
according to the invention prefers the use of machinery 
of high flexibility : as far as the manufacturing phase is 
concerned, it is possible for example to refer to Italian 
Patent No. 1.254.431 which describes one particular 
system for the manufacture of green tires. 

Such a system assumes the adoption of a plurality 
of manufacturing drums which move along a predeter- 
mined manufacturing path. 

According to a prearranged sequence, each drum 
meets primary work stations, each one assigned to the 
application of a main component common to a plurality 
of models of green tire comprised within a certain range 
of product. All primary work stations are intercalated 
with auxiliary work stations assigned to the application 
of accessory components, each one specifically pro- 
vided for one particular type of green tyre. Each of the 
auxiliary stations can be removed and replaced with a 
different station as a function of the type of process in 
progress, and each is movable between one rest posi- 
tion which is perpendicular and remote from the path of 
manufacture and one work position in which it is placed 
for operation in the path of the manufacturing process, 
to provide application of the respective accessory com- 
ponent. The primary work stations are helpful in being 
reciprocally placed close together and spaced along the 
path of manufacture. 

Italian Patent Application No. MI96A/001650 on the 
other hand describes one particular method and device 
for the manufacture of a tire with the ends of the side- 
walls either overlapping the ends of the tread band (top- 
sidewalls) or applied under said ends (bottom side- 
walls). 

The process comprises the phases of inserting of 
an anti-adhesive elastic tubular element around the car- 
cass play at each end of a building drum, to wrap 
around the sidewalls on said elements, to apply another 
tubular element on said sidewalls and to overturn said 
tubular elements to open out the sidewalls into open 
position on the side of the building drum. 

The carcass, in the form of a cylindrical sleeve with 
open sidewalls, is transferred on a shaping drum where 
it is shaped torically and then pressed against the belt 
assembly and the tread band which have been previ- 
ously prepared in another place. Successively, first the 
ends of the band are dropped on the raw carcass, then 
the sidewalls are folded back against the raw carcass 
and over the ends of the tread band. On the contrary, 
doing first the folding back of the sides with respect to 
the dropping of the ends of the tread band, we get the 
tyre below with sidewalls. 

It is also important to note how the changing of 
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even one structural or dimensional feature of the 
desired tire can comprise a modification on the line of 
production, to modify the process or any controls or 
directly for the partial or complete change of the tools: 
for example substituting the drums with other drums of 5 
various dimensions, activating or deactivating auxiliary 
work stations (for example the auxiliary station intended 
to realize tires with two carcass plies. 

Consequently, returning to the process for produc- 
tion of a tire, on the distribution devices of the area of 10 
manufacture 200 are mounted the components (car- 
cass plies of the green tire; liner; sidewalls; cores with 
their filling; strips of belt, tread band), necessary to pro- 
duce a green tire in accordance with the model of tire 
which is intended for production, while on the manufac- 15 
turing machine 210 are prearranged the tools, taking 
them from storage 240. 

Finally, the corresponding setting up are effected on 
the tire building machine. 

During the manufacturing phase, made at ambient 20 
temperature, the aforementioned components, col- 
lected on spools with the exception of the cores, or fed 
directly from the corresponding preparation machinery, 
are cut into sections of predetermined size, and assem- 
bled together and with all of the remaining components 25 
of the tire, including the cores, to form the raw carcass 
of said tire. 

Preferably the manufacturing machine provides 
double distribution devices for semimanufactured arti- 
cles, in such a manner as to allow the loading of the 30 
semimanufactured articles, and the corresponding 
arrangement of the machinery, to produce the lot of 
green tires intended to follow being the one on produc- 
tion without interrupting the normal cycle of production 
of the manufacturing machine. 35 

Such a green tire thus is moved on the system 230 
for placing and movement, which conducts it into area 
300 for subsequent vulcanization. 

In advance, the place for vulcanization, in which the 
green tire will be vulcanized, is fitted with a mold of the 40 
proper size which presents the predetermined design of 
sidewalls and tread, in order to work on the same green 
tire. In case the mold required is not already mounted at 
the prearranged place, this will be preheated and then 
mounted in said place. 45 

If the mold is already engaged with the vulcaniza- 
tion of another green tire and there are no others avail- 
able with the same tread design and the same size, the 
green tires being discharged from the area of their man- 
ufacture will be accumulated at a waiting point until a 50 
suitable mold is available. 

In this sector, great flexibility of the machinery is 
obtained preferably by using presses provided with 
devices for the rapid exchange of curing bag and mold, 
for example those described in the corresponding pat- 55 
ents: Italian Patent No. IT 1.176.523, European EP 
270.022 and European EP 459.375. 

The device for a fast mold exchange of the Italian 
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patent, comprising blocking means constituted of pins 
with heads of elliptical shape mounted on the mold, 
which are introduced into suitable cavities of the body of 
the mold blocking the same on the corresponding press, 
causes rotary movement of the aforementioned ellipti- 
cal heads. Obviously, the movement in inverse direction 
make free the mold which can be thus moved away in 
rapid mode, automatically, and without direct interven- 
tion of the operator. 

The movement of the mold, in accordance with pat- 
ent EP 459.375, is made preferably by means of cou- 
pling means attaching it to a translatable arm moving 
along a vertical column, mounted on the vulcanization 
press, and rotating around said column, in such a man- 
ner as to allow the removal of the mold by a means of 
transport and its mounting on the press, and, in the 
opposite direction, the release of the mold from the 
press and its placement on a means of transport for 
introduction into the molds holder. 

Patent EP 270.022 illustrates means to allow rapid 
and automatic hooking and unhooking of the vulcaniza- 
tion chamber to and from the corresponding mechanism 
for movement. The two vices which block the beads of 
the chamber comprise annular framework skeletons 
coaxial with the axis of the chamber in which are 
lodged, in work positions, the heads of a plurality of 
pegs or hooks, mounted in the assembly devices with 
said vices, which can be radially arranged in both direc- 
tions, between said work positions and a rest position, 
in which said pegs or hooks are completely re-inserted 
in the relative devices, thus allowing the axial unhooking 
of the chamber of the mechanism. 

Finally the tire, once vulcanized, is transported to a 
traditional area, not shown, for quality control. The tires 
which pass quality control are then stored in storage 
areas for subsequent distribution. 

The tools and controls of the machinery as 
described in the preceding are not modified as long as 
production of tires of the same model is continued, in 
other words with the same dimensional and/or structural 
features and with the same design of tread and sides. 

Not until the model of tires will be changed will it be 
necessary, according to the modified feature, to inter- 
vene in the process and/or the machinery of production 

For example the realization of a series of tires hav- 
ing a different width will require the substitution of the 
extrusion die for the tread band and a different control of 
calender 140 for production of the liner. The new size 
will possibly require a change of the tools (drums of var- 
ious sizes) on the manufacturing machinery 210 and 
new controls. Finally it will be necessary to mount a 
mold of corresponding size on at least one vulcanization 
press. 

In case someone needs to produce a new series of 
tires with various different section heights, in this case 
substitution of the extrusion die for the sidewalls will be 
required and once again the calender arrangement is 
controlled for production of the liner. Cores of various 
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sizes can be required and in a corresponding manner 
the tools are replaced on the manufacturing machine 
and also the vulcanization mold. 

It is clear that the more structural features are 
changed between the production of one model of tire s 
and the new model, the more elements in the produc- 
tion system should be substituted, modified or at least 
controlled in various different manners. 

Area 200 of Fig. 2 includes three manufacturing 
machines which are all fed from the same machines for 
preparation of semimanufactured articles in the 
upstream position, in area 100 and in the other areas 
cited but not shown, and fed in their turn to the area of 
vulcanization 300, the downstream position. 

The symbolism adopted in Fig. 2 represents dia- 
grammatically the manufacturing machinery 21 1 the of 
the first phase, supplied with semimanufactured articles 
by an assembly of distribution devices 212, in line with 
the manufacturing machinery 213 of second phase, this 
too supplied from the relevant device 21 4 for distribution 
of strips of the tread band. 

According to the invention, each manufacturing 
machine is preferably associated with one single line of 
tire production : only a share of the machinery for prep- 
aration of semimanufactured articles can belong to the 
same line of production, while included in the line of pro- 
duction are all of the positions of the vulcanization 
arrangement fed from the manufacturing machinery of 
said line in the time period of 24 hours, which herebelow 
are also defined as the global vulcanization unit. 

The single vulcanization mold, or the assembly of 
all the identical molds working at the same time, are 
hereinafter also defined as the vulcanization unit for the 
lot. 

Before proceeding to a detailed examination of the 
problems addressed by the application and solved by 
the present invention, it is suitable to make certain 
assumptions, to be considered purely as a nonlimiting 
example, so as to consider the problems in proper per- 
spective and the solutions in correct quantitative terms. 

If one then hypothesizes that a manufacturing 
machine having considerable flexibility produces one 
green tire on the average every 1.5 minutes, conse- 
quently, the daily production of the line will be 40 green 
tires per hour, in other words 960 green tires per day. 
Varying such a manufacturing time then also modifies 
the aforementioned values: in practice, with the actual 
systems, it is possible to think of a time of manufacturing 
per green tires variable between 30 seconds and four 
minutes, keeping account also of time out for pro- 
grammed halts. 

In all of the following contexts, for simplicity, no 
accounting is made of the potential losses of production 
time for possible stopping of the machinery for acciden- 
tal nonprogrammed causes. 

It is already established that the average duration of 
the cycle of vulcanization for a tire, in the cases under 
our consideration, is 15 minutes, from which it is 



deduced that a vulcanization mold produces 4 tires per 
hour, in other words 96 tires per day. In that case, the 
manufacturing process will saturate or use up as many 
as 10 vulcanization molds, or the global productive unit 
of vulcanization consists of ten molds. Different time val- 
ues for the manufacture of green tires and/or for the 
length of the vulcanization cycle will consequently mod- 
ify the number of molds used in the global production 
unit for vulcanization. 

Assuming the working year as composed of 250 
days , an yearly production for each line of production 
can be obtained on the order of about 240,000 tires. 

It appears that for the production equal to or multi- 
ples of this value for one single model of tire it is conven- 
ient to use high capacity production lines, even if they 
are not adequately flexible, and consequently, taken to 
the extreme, it is never necessary in the course of the 
year to change the tools on the line of production. 

Coming then to the problems met by the Applicant, 
a first problem has been that of distribution in a uniform 
manner during one year the production of some plurality 
of series of tires, each limited to a number of tires which 
can be produced in the space of a few months. 

In the case under consideration, the Applicant 
wished to produce 10 different models of tires, each 
model in a quantity equal to about 24,000 tires per year. 
According to the known technology, the ten series of 
tires were produced in succession, changing the tools of 
the machinery ten times in the course of the year. 

Each series required a manufacturing time equal to 
twenty-five working days and the 24,000 tires produced 
were placed in storage to feed an average market 
demand equal to about 2,000 pieces per month. 

In accordance with the invention the various series 
of tires were subdivided beforehand each series into a 
plurality of lots, where each lot contains preferably the 
same number of tires, still more preferably equal to the 
daily production of one mold. In practice, the ten series 
of tires were subdivided each into 250 lots of 96 tires 
each. 

The production of said lots of tires was carried out 
alternating the production of one lot of green tires of one 
series with those of a lot of green tires of a different 
series, changing series continually until exhaustion of 
the number of series provided, to then begin again back 
at the beginning. 

In other words, the manufacturing machinery, suita- 
bly fed by the upstream machinery in the process, pro- 
duces a first lot of raw carcasses the first series, then it 
goes on to changing the tools and of the relative con- 
trols, and thus the manufacturing machinery produces a 
second lot belonging to the second series and thus and 
so forth for eight more times until a lot of each series is 
produced, before beginning again with another lot of the 
first series. 

It is now possible to observe how the method of the 
invention has allowed the production of one lot of tires 
per day for each of the ten series in production, sending 
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a production average for each series of about 2,000 
pieces per month on to storage, in other words a 
number substantially identical to the average market 
demand. The necessity of storage of the tires has been 
practically eliminated and the storage has provided 
solely as point for collection and/or organization of the 
following immediate distribution to the market. 

It is observed that the method just described is also 
applied conveniently to the production of limited or 
highly limited series of tires since the relevant lot can be 
introduced into production very few times in the course 
of the year: in practice, preferably, the minimum number 
of tires of one series ought to be equal to the number of 
tires of the minimum lot. Series of tires which provide a 
smaller number of pieces than that of the minimum lot 
will preferably be added to other series, from which they 
differ only by features of appearance in such a manner 
as to require simply the changing of only the mold or the 
presence of another mold in the global vulcanization 
unit. 

It is also to be noted, since there is no connection 
relative to the quantity of different series and the 
number of tires of which the various series are consti- 
tuted which are simultaneously in production : therefore, 
in practice, the lots produced in succession are inde- 
pendent from one another, they can belong each to a 
different series, as many as can be repeated in the 
space of the same day in its capacity as belonging to a 
reduced number of series, but not less than two different 
series. 

In other words, identifying the lots of ten different 
series of tires with A,B,C,D,E,F,G,H, I, K, the possible 
sequences are comprised between that with the maxi- 
mum variance, in other words A, B, C, D, E, F, G, H, I, K, 
and that with the maximum repetition activity, in other 
words A, A, A, A, A, A, A, A, A, B, independently from 
the positions of the lots in the range of the sequence. 

A different problem met by the Applicant has been 
that of minimizing the number of vulcanization molds 
required to produce a predefined quantity of tires, equal 
to one another. Going back to the preceding example for 
simplicity, it is to be noted that the production in a con- 
tinuous manner, according to present technology, of 
each series of tires required five identical molds each of 
which remained operative for fifty days : it is not in fact 
possible to accumulate the green tires produced in the 
space of fifty days (time of manufacture) to vulcanize 
them progressively in the space of one year (time of pro- 
duction) without degradation of quality which makes the 
raw carcass unusable even before subjecting them to 
vulcanization. 

Instead, in accordance with the invention, the corre- 
sponding green tires are manufactured intermittently, 
alternating the manufacture of one lot of green tires, a 
submultiple of said predefined total quantity to be pro- 
duced, with the manufacture of other tires of different 
structure or size, until exhaustion of the aforementioned 
predefined quantities, maintaining an equal number of 



molds in operation simultaneously, less than the 
number of molds required for vulcanization within a pre- 
fixed time of the quantity of green tires manufactured in 
the same time period. For calculation it is suitable to 
5 refer to the quantity of green tires produced daily by the 
manufacturing machine, and in any case the number of 
molds in operation simultaneously, equal to one 
another, which is preferably a ratio equal to one. 

We want now to put into evidence that the method 
w according to the invention, in certain circumstances of 
market demands, allows for the use of one single mold 
for each series, instead of the ten molds, as long as the 
single lot of each series produced daily satisfies the 
daily production for the corresponding mold, which, on 
15 the contrary, remains in operation for the entire year, 
with a maximum overall savings of 90 molds. 

Preferably, the minimum number of pieces in the lot 
is that which saturates the vulcanization mold for one 
day: increasing the number of identical molds perma- 
20 nently in production, it is possible to increase the 
number of pieces in the same series produced daily 
and/or the production speed of the lot, but the advan- 
tage of minimization of the number of molds is progres- 
sively lost. 

25 The invention will be useful when a series of tires 
comprising a number of pieces smaller than the yearly 
production capacity of the line of manufacture should be 
produced in a limited time, for example to support a 
campaign for launching a new product or a sales cam- 

30 paign for a seasonal product, which for example could 
be a winter tire. 

Suppose for example the production of a series of 
about 24,000 identical pieces in the space of three 
months to adequately accommodate a certain seasonal 

35 market. In this case, according to the invention, the 
number of tires contained in said series is subdivided 
into a group of blocks of tires wherein the tires contained 
in each block are substantially equal to the ratio 
between the tires contained in said series and the days 

40 (90) included in said production time, in other words, for 
the case in question, 267 blocks. 

The number of tires contained in said series is 
again divided into lots of tires where the tires contained 
in each lot do not exceed the number of tires (96) which 

45 can be produced by one single vulcanization mold in the 
space of one day, and that is to say, still considering the 
case in question, into 250 lots of 96 tires each. Then the 
corresponding green tires are manufactured intermit- 
tently, alternating the manufacture of one lot of green 

so tires with the manufacture of other raw carcasses of dif- 
ferent structure or size, manufacturing daily a number of 
lots equal to the ratio between the number of tires con- 
tained in each block and the number of tires contained 
in each lot, in other words, in the case in question, three 

55 lots per day with the corresponding saturation of three 
identical vulcanization molds. 

The method according to the invention thus offers 
the further advantage of not completely saturating a line 
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of production, even for a limited time, with one single 
model, but of making it available for simultaneous pro- 
duction of other series of different models of tires. 

The invention thus has allowed the solution of still 
another problem, in other words that of production in s 
parallel instead of in series, in other words in simultane- 
ous mode instead of in succession, of a plurality of tires 
distributed in a plurality of (at least 2) series or different 
models of tires. 

The preceding description has illustrated how the 10 
problem is solved by producing the required green tires 
in an intermittent manner, for successive lots of different 
models, alternating said lots with one another, by 
means of continuous substitution of the relative lots on 
the line of production: in practice, intermittent produc- 15 
tion of green tires is combined with continuous vulcani- 
zation of said green tires. 

It is important to note that it is not necessary to 
await the vulcanization of the last green tire of one lot 
before initiating manufacture of the succeeding lot. In 20 
fact, the production of lots in sequence must be 
observed at the level of single units production. When 
one unit has terminated its production of a first lot of 
tires, provided an optional new prearrangement of the 
tools, it can initiate the production of the second lot. In 25 
the meantime the semimanufactured articles and/or the 
green tires produced can be inserted directly in the 
manufacturing machinery or to the vulcanization or can 
remain stored in storage for subsequent use or the fol- 
lowing vulcanization within a prefixed time according to 30 
the criteria already illustrated. 

Single production unit can be considered, for exam- 
ple: each group of extruder assemblies 120 and 130, 
the calender 140; each manufacturing machinery 210, 
each place for vulcanization. 35 

Preferably the assembly of all of the places for vul- 
canization, provided with identical molds, or having 
identical "tread pattern-tire size" can be identified as 
single production unit. 

In accordance with the invention, in a system for the 40 
production of a plurality of tires which differ from one 
another by at least one structural or dimensional fea- 
ture, the number of unit production of five or more iden- 
tical molds is preferably lower than the number of 
various lines of production introduced into said system. 45 

According to another aspect, the assembly of all the 
posting for vulcanization, provided with molds having 
identical size and different tread design but fed with 
green tires having the same structural features is also 
identified as a single production unit. so 

Still in accordance with the invention, the global 
production vulcanization unit associated with each line 
of production preferably does not comprise more than 
four identical molds and, still more preferably, not more 
than two identical molds. 55 

According to one further aspect, the means for 
comprised introduced into a system of tire production 
according to the invention comprise only vulcanization 



20 

molds which are different from one another. 

Preferably the number of tires contained in a lot is 
based on the following factors: 

storage time limit of the semimanufactured articles, 
preferably fixed in terms of 8 hours to limit the vari- 
ation of thackiness of the various components, 
which could require modification of controls of the 
production machinery, for example the pressing 
value of the devices which press together the vari- 
ous semimanufactured articles; 
storage time limit of the green tires, preferably fixed 
at 24 hours to limit the accumulation of green tires 
on the holding and transfer devices of the green 
tires for the places for vulcanization; 
time required to execute the slowest production 
step which in the process according to the inven- 
tion, done by the molds and known processes, is 
that of vulcanization, which preferably allows for a 
time of between 10' and 35', averaging 15', to com- 
plete the operation; 

burden of the changing of tools in one typical day, in 
terms of downtime for the machine, in other words 
of lost product. 

In accordance with the invention the number of tires 
contained in the lot, for each line of production, is pref- 
erably smaller than the number of corresponding green 
tires which can be produced on said line in the space of 
24 hours. 

Considering then the productivity of the manufac- 
turing machinery in relation with the productivity of the 
mold, the Applicant has preferably fixed the number of 
green tires contained in the minimum lot between 30 
and 150, more preferably between 80 and 120, and still 
more preferably between 90 and 1 00, in particular equal 
to 96 green tires, in other words the daily saturation 
number of one mold. 

More preferably what is particularly suitable is a lot 
equal to 32 green tires, with a capacity to allow pro- 
gramming of a mold change every 8 hours, in other 
words allowing for the saturation of a mold during the 
duration of one working cycle. 

It is clear that with the increase of the number of 
pieces per day required it can be convenient to increase 
the number of green tires of the lot or, more preferably, 
the number of identical lots produced daily. 

The high number of changes of tools and of varia- 
tions of tire models comprises temporal overlaps of 
operations which are separate from one another, for 
example, in the same moment it is possible to have the 
machines for preparation of the semimanufactured arti- 
cles which produce for of one lot of a first series, the 
manufacturing machines which produce a lot of a sec- 
ond series and the vulcanizing places which vulcanize 
the lot of a third series: this makes it convenient to con- 
trol at least part of the flow of materials and to control 
the machinery by means of automatic control systems, 
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for example by means of the use of a lot code system, 
controlled by a computer, preferably a bar code, oppor- 
tunely associated with the semimanufactured articles 
and all green tires. This lot code, easily read by a bar 
code reader, allows for building up a record of and auto- 
matic verification of the correctness of the tools and the 
controls on the production machinery, the feed of suita- 
ble component parts to obtain the green tire with the 
features provided for which particular lot and the setting 
of the correct mold on the place for vulcanization. 

Finally it must be clear that the preceding descrip- 
tion has been referenced, solely as an example, on sys- 
tems of production which provide the preparation and 
storage of semimanufactured articles to be assembled 
in sequence in corresponding green tires. However the 
invention is also applied to the system of production 
which does not provide these intermediate phases of 
preparation of semimanufactured articles since the 
green tire comes readly on the suitable support device 
(example: manufacturing drum), building directly on 
said devices the various elements forming a green tire, 
in other words the carcas plies of the green tire, the lay- 
ers of belt, the sidewalls, the tread band, and any other 
necessary parts, making use of them all, if necessary, 
and also traditional machinery (extruders and calend- 
ers) which directly feed said support devices. 

According to the Applicant, the method of produc- 
tion in accordance with the invention will in some degree 
to influence the modality of the request for of the prod- 
uct which will be able, in accordance with the arrange- 
ment, to be carried out in small quantities (or lots), thus 
limiting the necessity of making forecast (in other words 
governing orders) and long-term investments. 

Claims 

1. Method for the production on the same line of pro- 
duction of a plurality of tires (1) having various fea- 
tures, distributed in at least two separate series, 
each series of identical tires, one series differing 
from the other series by at least one different struc- 
tural or dimensional feature of said series of tires, 
comprising the following production steps: 

providing on the machinery of said line tools in 
connection with or associated with the produc- 
tion of one predetermined series of tires (1); 
producing, on the machine for preparation of 
semimanufactured articles for said line (2a, 14, 
4, 5, 6, 7), the articles necessary for the pro- 
duction of the tires (1) belonging to said prede- 
termined series; 

assembling together, on the manufacturing 
machines of said lines, said semimanufactured 
articles (2a, 14, 4, 5, 6, 7) to form as many 
green tires (2) as required for said series; 
vulcanizing green tires frames (2) on the vul- 
canization machinery of said line comprising 



vulcanization presses, each provided with at 
least one vulcanization mold, so as to realize 
the tires (1) of said predetermined series; 

repeating the production steps of said method 
5 for each series of said plurality of tires (1), 

the method being characterized in that it 
includes the following production steps, includ- 
ing: 

subdivision of the number of tires (1) in each 
10 series into a plurality of lots constituted of a 

predefined number of tires, where the number 
of tires contained in the lot is smaller than the 
number of corresponding green tires (2) which 
can be produced on said line in the space of 24 
15 hours; 

production of said plurality of tires (1) by 
assembling said green tires in successive lots, 
alternating the manufacture of one lot of green 
tires belonging to one predetermined series 
20 with the manufacture of another lot of green 

tires belonging to a different series. 

2. Method as in claim 1 characterized in that the 
number of tires (1) comprised in each lot is deter- 
25 mined as a ratio between the prefixed time limit of 
storage for the semimanufactured articles and/or 
for the green tires (2) and the time required to exe- 
cute the slowest production step. 

30 3. Method as in claim 2, characterized in that the max- 
imum predefined time limit for storage is 24 hours. 

4. Method as in claim 2, characterized in that the max- 
imum predefined time limit for storage is 8 hours. 

35 

5. Method as in claim 2, characterized in that the slow- 
est production step is the vulcanization step. 

6. Method as in claim 1, characterized in that the 
40 number of tires (1) contained in a lot is between 30 

and 150. 

7. Method as in claim 1 , characterized in that the pro- 
duction unit for vulcanization connected with the lot 

45 comprises vulcanization presses (330) equipped 
with molds having identical size and different 
design. 

8. Method as in claim 1 , characterized in that the pro- 
50 duction unit for vulcanization connected with the lot 

comprises only different molds. 

9. Method as in claim 1, characterized in that the 
machinery for vulcanization of said line does not 

55 include groups of more than five identical molds. 

1 0. Method as in claim 9, characterized in that all of the 
molds comprised in said vulcanization machinery 
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(320) are different from one another. 

11. System comprising at least one line of tire produc- 
tion, for the production of a plurality of tires (1) of 
different features, distributed in at least two sepa- 
rate series, each of identical tires, one series differ- 
ing from the other series by at least one structural 
or dimensional features of said different tires, each 
line of production comprising means for the prepa- 
ration of semimanufactured articles (2a, 14, 4, 5, 6, 
7) required for the production of said tires, means 
for the reciprocal assembly of said semimanufac- 
tured articles (120, 130, 140, 210) to make up 
green tires (2) and means for the vulcanization 
(310, 320) of said green tires in corresponding vul- 
canization molds, characterized in that said means 
of vulcanization do comprise groups of less than 
five or more identical molds. 

12. System as in claim 11, characterized in that in each 
line of production of tires said means for the recip- 
rocal assembly of said semimanufactured articles 
comprises one single machine for the manufacture 
of said green tires. 

13. System as in claim 12, characterized in that said 
means for the preparation of the semimanufactured 
articles and said means for the vulcanization (310, 
320) of green tires are common to a plurality of sep- 
arate lines of production of tires. 

14. System as in claim 12, characterized in that in each 
line of production of tires the corresponding means 
for vulcanization do not comprise groups of more 
than two identical molds. 

15. System as in claim 11, characterized in that said 
means of vulcanization comprise only molds differ- 
ent from one another. 

1 6. System as in claim 1 1 , characterized in that the flow 
of materials, the control of the tools, the storage of 
semimanufactured articles and of green tires and 
the setting of the machinery are monitored by 
means of automatic control systems, governed by 
computer, to automatically set and verify the cor- 
rectness of the tools and of the settings on the 
machinery of production, the feed of compatible 
components to obtain green tires with the desired 
features for the particular lot in the process of man- 
ufacture and mounting of the correct mold on the 
preset vulcanization place. 

17. System as in claim 16, characterized in that said 
automatic control systems are made by means of 
the use of lot codes associated with the semimanu- 
factured articles and the green tires, readable by 
means of code readers. 



18. System as in claim 1 7, characterized in that said lot 
codes are bar codes. 

19. Method to minimize the number of vulcanization 
5 molds required to produce a predetermined quan- 
tity of identical tires, comprising the following steps : 

preparation of the semimanufactured articles 
(2a, 14, 4, 5, 6, 7) necessary for the manufac- 

10 ture of said quantity of tires (1); 

assembly together one another of said semi- 
manufactured articles (2a, 14, 4, 5, 6, 7) for the 
manufacture of as many green tires (2) as cor- 
respond to said quantity, 

is - vulcanization of said green tires (2) in said vul- 
canization molds, so as to realize tires (1) of 
said predefined quantity; 
the method characterized by: 
manufacture of said green tires (2) in intermit- 

20 tent mode, alternating the manufacture of one 

lot of submultiple green tires of said predefined 
quantity with the manufacture of green tires for 
other tires of different structural or dimensional 
features, until exhaustion of said predefined 

25 quantity, 

vulcanization of said lot of green tires in one or 
more identical molds, the number of said iden- 
tical molds simultaneously in operation being 
smaller than the number of molds necessary to 

30 vulcanize within a prefixed time the quantity of 

green tires which can be manufactured in the 
same space of time. 

20. Method for distribution of the production of a series 
35 of tires, structurally or dimensionally identical to one 

another, in a time range (time of production) of 
greater value than that time period (time of manu- 
facture) required for the manufacture of the corre- 
sponding green tires, comprising the following 
40 steps: 

preparation of the semimanufactured articles 
(2a, 14, 4, 5, 6, 7) required for the manufacture 
of said series of tires (1); 

45 - assembly of said semimanufactured articles 
(2a, 14, 4, 5, 6, 7) reciprocally with one another 
for the manufacture of as many green tires (2) 
as correspond to said series, 
vulcanization of said green tires (2) in corre- 

so sponding vulcanization molds, so as to realize 

tires (1) of this series; 
the method being characterized in that: 
subdivision of the number of tires contained in 
said series into a group of blocks of tires 

55 wherein the tires contained in each block are 

substantially equal to the ratio between tires 
contained in said series and days included in 
said production time, 
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subdivision of the number of tires contained in 
said series into lots of tires wherein the tires 
contained in each lot do not exceed the number 
of tires which can be produced by one single 
vulcanization mold in the space of one day. 

manufacture of said green tires (2) in intermit- 
tent mode, alternating the manufacture of one 
lot of green tires with the manufacture of other 
green tires of different structural or dimensional 
features, the number of lots manufactured daily 
being equal to the ratio between the number of 
tires contained in each block and the number of 
tires contained in each lot. 
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